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DETAILED ACTION 

National Stage Application 
Claim Objections 

1 . Claims 26, 42, 43, and 46-48 are objected to because of the following 
informalities: 

(a) in claim 26, "at near normal incidence" on lines 6-7 should probably be deleted (since 
radiation is not incident on the source); 

(b) in claim 26, "light" on line 1 1 (and also on lines 1 3, 1 7, and 22) should probably be 
-the emitted radiation- (see "the emitted radiation" on line 8 in claim 26); 

(c) in claim 42, "a planar reflector" on line 2 should probably be -said second surface- 
(see "a second surface" on line 16 in claim 26); 

(d) in claim 43, "the planar reflector" on lines 1-2 should probably be -said second 
surface- (see "a second surface" on line 16 in claim 26); 

(e) in claim 46, "light" on line 2 should probably be -the emitted radiation- (see "the 
emitted radiation" on line 8 in claim 26); 

(f) in claim 47, "light" on line 3 should probably be -the emitted radiation- (see "the 
emitted radiation" on line 8 in claim 26); and 

(g) in claim 48, "light" on line 3 should probably be -the emitted radiation- (see "the 
emitted radiation" on line 8 in claim 26). 

Appropriate correction is required. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 
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The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 26-28 and 32-50 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

4. The term "narrow" in claim 26 is a relative term which renders the claim indefinite. 
The term "narrow" is not defined by the claim, the specification does not provide a 
standard for ascertaining the requisite degree, and one of ordinary skill in the art would 
not be reasonably apprised of the scope of the invention. The specification discloses 
(pg. 1 2, lines 1 -4) that "The light source and detector are preferably matched pairs in the sense that 
their construction and angles of emission and collection are much the same, for example 10-12 degrees, 
preferred choices are LEDs or photodiodes". First it should be noted that the units of solid 
angle (a solid angle is defined 1 as "the three-dimensional angular spread at the vertex of a cone 
measured by the area intercepted by the cone on a unit sphere whose center is the vertex of the cone") is 
not degrees. Thus an example of the light source and detector's solid angle was 
provided {i.e., an exemplary solid angle formed by an emission and collection angle 10- 
12°). However, the specification does not provide a criteria for distinguishing a "narrow 
solid angle" from a solid angle that is not "narrow". 

5. The term "near" in claim 26 is a relative term which renders the claim indefinite. 
The term "near" is not defined by the claim, the specification does not provide a standard 
for ascertaining the requisite degree, and one of ordinary skill in the art would not be 
reasonably apprised of the scope of the invention. The specification does not provide a 



1 Merriam-Webster's Collegiate Dictionary 10 th Edition 
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criteria for distinguishing a "near normal incidence" from an angle that is not "near normal 
incidence". 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

8. Claims 26-28, 32-34, and 37-50 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Parry etal. (US 5,973,326) in view of McCaul et al. (US 5,625,189) 
and Weiner (US 4,024,397) in so far as understood. 

In regard to claims 26-28, 32, and 33, Parry et al. disclose (Figs. 1 and 2) a gas 
sensor including a housing (2) defining a chamber, comprising: 
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(a) an optical source (5) arranged in the chamber to provide radiation having a 
predetermined directional range (Fig. 3; column 4, lines 9-12) along an optical path 
within the chamber; 

(b) a detector (6) arranged in the chamber to detect the emitted radiation along the 
optical path; 

(c) at least two reflective surfaces (7, 8), each including an ellipsoidal surface 
(column 3, lines 32-36) arranged along the optical path to reflect light from the 
source (5) to the detector (6); 

(d) a first planar surface (9) arranged along the optical path to reflect light from one of 
the at least two reflective surfaces (7, 8) to another of the at least two reflective 
surfaces (7, 8); 

(e) a second surface (3) including at least two reflective regions arranged along the 
optical path to reflect light between a respective one of the at least two reflective 
surfaces (7, 8) and the first planar surface (9); 

wherein the detector (6) is operative (i.e., wall 10 and additional shielding; column 3, 
lines 60-63) to detect radiation only from a predetermined directional range such 
that only light transmitted through the optical path via the at least two reflective 
surfaces (7, 8) is detected by the detector (6). 
The sensor of Parry et al. lacks an explicit description that the radiation is emitted at a 
narrow solid angle (substantially centered on an axis of the source) at near normal 
incidence and that the detector with an optical element (comprising an immersion lens) 
is operative to select and detect radiation at near normal incidence at the narrow solid 
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angle (substantially centered on an axis of the detector) of acceptance for the detector. 
However, Parry et al. also disclose (column 1 , lines 55-57) that any source or detector 
may be used. Since Parry et al. do not disclose and/or require a specific spatial 
emission pattern emitted from a specific source, one having ordinary skill in the art at 
the time of the invention would reasonably interpret the unspecified source of 
Parry et al. as any one of the known conventional sources that did not require a detailed 
description. Further, McCaul etal. teach (column 22, line 25 to column 23, line 12; Figs. 
24-28) that a source for a gas sensor is a commercially available vertical cavity surface 
emitting semiconductor laser that emits a beam (2111) having a narrow solid angle 
substantially centered on a normal axis of the laser. Therefore it would have been 
obvious to one having ordinary skill in the art at the time of the invention to provide a 
conventional source (e.g., a commercially available laser having a narrow solid angle 
substantially centered on a normal axis of the laser) as the unspecified source in the 
sensor of Parry et al. Further, since Parry et al. do not disclose and/or require a specific 
detector, one having ordinary skill in the art at the time of the invention would 
reasonably interpret the unspecified detector of Parry et al. as any one of the known 
conventional detectors that would not require further description. Further, Weiner 
teaches (column 1, lines 6-27) that an immersed infrared detector provides increase 
detectivity. It should be noted that a lens inherently have a field of view less than 4tt 
steradians. Therefore it would have been obvious to one having ordinary skill in the art 
at the time of the invention to provide a conventional detector (e.g., an immersed 
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infrared detector having a desired field of view such as a substantially centered on a 
normal axis of the detector) as the unspecified detector in the sensor of Parry et al. 

The claim limitation "means for admitting gas into the chamber" is being treated under 35 
U.S.C. 112, sixth paragraph and has been construed to cover the corresponding 
structure (i.e., "regions 17" and "inlet 18" as illustrated in Figs. 1 and 1a) described in the 
specification (e.g. , "regions 1 7 of the cylindrical wall 3 not providing reflective surfaces for the light may 
include particulate filters, mesh or sintered material" in lines 10-28 on pg. 9) and equivalents 
thereof(MPEP§2181). 

In regard to claim 34 which is dependent on claim 26, Parry et al. also disclose 
that the chamber comprises gas admittance means (i.e., apertures or openings; column 
3, lines 25-28 and 58-60) for admitting gas into the chamber. 

In regard to claim 37 which is dependent on claim 26, Parry et al. also disclose 
(Figs. 1-3) that the at least two reflective surfaces (7, 8) define foci (column 3, line 64 to 
column 4, line 35) at which the source (5) and detector (6) are located. 

In regard to claim 38 which is dependent on claim 26, Parry et al. also disclose 
(Figs. 1-3; column 3, line 64 to column 4, line 35) that the optical source (5) is at a focus 
of a first part ellipsoidal surface (a) and the detector (6) is at a focus of a second part 
ellipsoidal surface (b) and the first and second ellipsoids share a common virtual focus 
(12). 

In regard to claim 39 which is dependent on claim 26, Parry et al. also disclose 
(Figs. 1 and 2; column 3, lines 16-18) that the optical source (5) and the detector (6) are 
contained within a flameproof housing (2). 
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In regard to claim 40 which is dependent on claim 26, Parry et al. also disclose 
(Figs. 1 and 2) that the housing (2) comprises a cylinder having end walls (3, 4). 

In regard to claim 41 which is dependent on claim 40, Parry et al. also disclose 
(Figs. 1 and 2) that the optical source (5) and the detector (6) are mounted on a 
common first end wall (4) of the housing (2). 

In regard to claims 42-44 which are dependent on claim 41 , the sensor of 
Parry et al. lacks an explicit description that a planar reflector comprises a central region 
of a second end wall and a gas admittance means comprises a peripheral region of the 
second end wall and a region of the cylinder adjacent the second end wall. However, 
Parry et al. also disclose (column 1 , line 66 to column 2, line 6; column 3, lines 25-28 
and 58-60) to provide discontinuous reflective coatings on curved regions (7 and 8 in 
Fig. 1 ) and planar regions (3 and 9 in Fig. 1 ) and apertures or openings for admitting 
gas into the chamber. Therefore it would have been obvious to one having ordinary skill 
in the art at the time of the invention to provide apertures at locations {e.g., at peripheral 
region of the second end wall and a region of the cylinder adjacent the second end wall) 
that would not interfere with the reflectors (e.g., planar reflector 3 at a central region of a 
second end wall) in the sensor of Parry et al. 

In regard to claim 45 which is dependent on claim 26, Parry et al. also disclose 
(column 3, lines 18-21) that the optical source is an infrared source. 

In regard to claim 46 which is dependent on claim 26, Parry et al. also disclose 
(column 2, lines 21-26) that the optical source is arranged to heat substantially all the 
surfaces from which light is reflected to a temperature above ambient temperature. 
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In regard to claim 47 which is dependent on claim 26, Parry et al. also disclose 
(Figs. 1 and 2) a reference detector (1 1) located adjacent the detector (6) so that the 
reference detector (1 1 ) and the detector (6) collect light that has traveled similar optical 
paths. 

In regard to claim 48 which is dependent on claim 47, the sensor of Parry et al. 
lacks an explicit description that one of the two reflective surfaces is shaped so as to 
form portions of a pair of overlapping part ellipsoidal surfaces, whereby light traveling 
from the optical source to the detector and reference detector travels the same optical 
path as far as the pair of overlapping part ellipsoidal surfaces and is split for the last 
portion of the distance. However, Parry et al. also disclose (column 3, lines 54-56) to 
provide a reference sensor to compensate for changes in operating conditions and with 
time. Therefore it would have been obvious to one having ordinary skill in the art at the 
time of the invention to provide a pair of overlapping part ellipsoidal reflective surface 
surfaces in the sensor of Parry et al., in order for the reference detector to have the 
same optical geometry as the measurement detector so as to compensate for changes 
in operating conditions and with time. 

In regard to claim 49 which is dependent on claim 26, the sensor of Parry et al. 
lacks an explicit description t that the second surface further comprises at least one of a 
foraminous surface or an aperture for admittance of gas arranged between the at least 
two reflective regions. However, Parry et al. also disclose (column 1 , line 66 to column 
2, line 6; column 3, lines 25-28 and 58-60) to provide discontinuous reflective coatings 
on curved regions (7 and 8 in Fig. 1) and planar regions (3 and 9 in Fig. 1) and 
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apertures or openings for admitting gas into the chamber. Therefore it would have been 
obvious to one having ordinary skill in the art at the time of the invention to provide 
apertures at locations (e.g., arranged between the at least two reflective regions) that 
would not interfere with the reflectors in the sensor of Parry et al. 

In regard to claim 50 which is dependent on claim 26, Parry et al. also disclose 
(column 1 , line 66 to column 2, line 6; column 3, lines 25-28 and 58-60) that the at least 
two reflective regions of the second surface are separated by a non-reflective region 
[i.e., discontinuous reflective regions). 

9. Claim 35 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Parry etal. (US 5,973,326) in view of McCaul etal. (US 5,625,189) and Weiner 
(US 4,024,397) as applied to claim 34 above, and further in view of Wong 
(US 5,384,640) and Wilkins et al. (US 3,749,495) in so far as understood. 

In regard to claim 35 which is dependent on claim 34, the modified sensor of 
Parry et al. lacks an explicit description that the gas admittance means includes sintered 
material. However, Parry et al. also disclose (column 3, lines 25-28 and 58-60) 
apertures or openings for admitting gas into the chamber. Since Parry et al. do not 
disclose and/or require a specific gas aperture, one having ordinary skill in the art at the 
time of the invention would reasonably interpret the unspecified gas aperture of 
Parry et al. as any one of the known conventional gas apertures that would not require 
further description. Further, Wong teaches (column 3, lines 47-57) that an aperture 
comprises a semipermeable membrane (i.e., a particulate filter) for keeping large 
particles from entering the gas sensor. In addition, Wilkins etal. teach (column 5, lines 
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20-24) that particulate filters comprising sintered material are commercially available. 
Therefore it would have been obvious to one having ordinary skill in the art at the time 
of the invention to provide a conventional aperture {e.g., an aperture comprising 
sintered material) as the unspecified aperture in the modified sensor of Parry et al., in 
order to keep large particles from entering the gas sensor. 
10. Claim 36 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Parry etal. (US 5,973,326) in view of McCaul etal. (US 5,625,189) and Weiner 
(US 4,024,397) as applied to claim 34 above, and further in view of Wong 
(US 5,384,640) in so far as understood. 

In regard to claim 36 which is dependent on claim 34, the modified sensor of 
Parry et al. lacks an explicit description that the gas admittance means includes a 
particulate filter. However, Parry et al. also disclose (column 3, lines 25-28 and 58-60) 
apertures or openings for admitting gas into the chamber. Since Parry et al. do not 
disclose and/or require a specific gas aperture, one having ordinary skill in the art at the 
time of the invention would reasonably interpret the unspecified gas aperture of 
Parry et al. as any one of the known conventional gas apertures that would not require 
further description. Further, Wong teaches (column 3, lines 47-57) that an aperture 
comprises a semipermeable membrane (i.e., a particulate filter) for keeping large 
particles from entering the gas sensor. Therefore it would have been obvious to one 
having ordinary skill in the art at the time of the invention to provide a conventional 
aperture [e.g., an aperture comprising a particulate filter) as the unspecified aperture in 
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the modified sensor of Parry et al., in order to keep large particles from entering the gas 
sensor. 

Response to Arguments 

1 1 . Applicant's arguments filed 20 November 2007 have been fully considered but 
they are not persuasive. 

Applicant argues (first paragraph on pg. 9 to second paragraph on pg. 10 of 
remarks filed 20 November 2007) that Parry etal.'s source 5 is omnidirectional and 
Parry et al. do not suggest using an alternative embodiment in which the source 5 is not 
omnidirectional. Examiner respectfully disagrees. Parry et al. do not teach that a 
specific spatial profile for the radiation emitted from source is required for the invention. 
Further, there does not appear to be any express disclosure within Parry et al. that 
source 5 must be omnidirectional. On the contrary, Parry et al. state (column 3, line 64 
to column 4, line 1 7) that "FIG. 3 is an explanatory diagram in section illustrating the equality of 
optical path length for light emitted in different directions achievable by employing the invention. ... The 
path of optical radiation from the source 5 is shown and, in the absence of the reflective surface 3 and 
assuming that the ellipse a were continuous, would be focussed at the second focus 12 ... ". The key 
phrase is "path of optical radiation from the source 5 is shown". Thus, Parry et al. expressly 
illustrate in Fig. 3 the path of optical radiation from the source 5. Therefore, Parry etal. 
do not require an omnidirectional source. Rather, Parry et al. teach a source 5 that 
emits light in a predetermined directional range (in at least the embodiment illustrated in 
Fig. 3). 
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Applicant also argues (second paragraph on pg. 10 of remarks filed 
20 November 2007) that the part-ellipsoidal surfaces 7, 8 would have to be large 
enough such that the surface 7 can reflect a substantial portion of the radiation being 
emitted from the source 5 onto the same point on the reflective section 9 and the 
surface 8 has to be large enough to reflect a substantial portion of the radiation reflected 
from the reflective section 9 onto the sensor 6. Examiner respectfully disagrees. There 
does not appear to be any teaching or suggestion within the cited column 3, line 64 to 
column 4, line 35 of Parry et al. that ellipsoidal reflective surfaces 7, 8 must be of a 
certain size. On the contrary, Parry et al. teach a source 5 that emits light in a 
predetermined directional range (in at least the embodiment illustrated in Fig. 3). 

Applicant also argues (second paragraph on pg. 10 of remarks filed 
20 November 2007) that there is no motivation for one of ordinary skill to modify 
Parry et al.'s system to use an optical source or detector that is not omnidirectional 
since the ellipsoidal reflective regions 7 and 8 of Parry et al. that extend from the top 
reflective surface 3 to the bottom reflective surface 9 would be futile. Examiner 
respectfully disagrees. There are obvious design and manufacturing considerations 
that determine final reflector size. For example, the cost, material, and/or 
manufacturing technique used may be factors that determine actual reflector size. In 
this case, Parry et al. state (column 1 , line 66 to column 2, line 7) that "The reflective 
surfaces of the reflector means may be discontinuous in two or more discrete sections or present a 
continuous surface. In a preferred embodiment, the reflector means includes curved regions and planar 
regions to provide a compact arrangement. Preferably, the reflective surfaces are defined by interior 
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surfaces of the chamber. The chamber may have polished walls or have a reflective coating laid down on it 
for example. The chamber may be fabricated by machining from a solid block of material, for example". 
Thus the ellipsoidal reflective regions 7 and 8 of Parry et al. that extend from the top 
reflective surface 3 to the bottom reflective surface 9 simply reflects an embodiment 
wherein the chamber is fabricated from a solid block of material with the reflective 
surfaces defined by interior surfaces of the chamber. Further, Parry et al. expressly 
teach discontinuous reflective surfaces. Thus Parry et al. also suggest embodiments 
wherein the ellipsoidal reflective regions 7 and 8 does not extend from the top reflective 
surface 3 to the bottom reflective surface 9 {i.e., reflective surfaces 3, 7, 8, and 9 are 
discontinuous). 

Conclusion 

12. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

1 3. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Shun Lee whose telephone number is (571) 272-2439. 
The examiner can normally be reached on Monday-Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Porta can be reached on (571) 272-2444. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/David P. Porta/ 

Supervisory Patent Examiner, Art Unit 2884 



